Action of methyl-, propyl- and butylparaben on GPR30 gene and protein expression, cAMP levels and activation of ERK1/2 and PI3K/Akt signaling pathways in MCF-7 breast cancer cells and MCF-10A non-transformed breast epithelial cells.
In the present study, we examined cAMP levels and activation of the MAPK/ERK1/2 and PI3K/Akt signaling pathways in response to the actions of parabens on GPR30 in MCF-7 and MCF-10A cells. Cells were exposed to methyl-, propyl- or butylparaben at a concentration of 20nM; 17-β-estradiol (10nM) was used as a positive control. 17β-estradiol and all tested parabens increased GPR30 gene and protein expression in MCF-7 and MCF-10A cells. No parabens affected cAMP levels in either cell line, with the exception of propylparaben in MCF-10A cells. 17β-estradiol, propylparaben, and butylparaben increased phosphorylation of ERK1/2 in MCF-7 cells, whereas 17β-estradiol, methyl- and butylparaben, but not propylparaben, increased phosphorylation of ERK1/2 in MCF-10A cells. Akt activation was noted only in MCF-7 cells and only with propylparaben treatment. Collectively, the data presented here point to a nongenomic mechanism of action of parabens in activation GPR30 in both cancer and non-cancer breast cell lines through βγ dimer-mediated activation of the ERK1/2 pathway, but not the cAMP/PKA pathway. Moreover, among investigated parabens, propylparaben appears to inhibit apoptosis in cancer cells through activation of Akt kinases, confirming conclusions suggested by our previously published data. Nevertheless, continuing research on the carcinogenic action of parabens is warranted.